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HOU art FranpeF Fey Tha! 
tiſe of the iſe of the SeCtor, m which Foxy 
Explain d the true Nature and Property of 
the C onſtrubtion of this adnrable Inſtrument ; = have ._ 
Geomerrically demonſtrated the Grounds upon which 
all the Operations depend. 1 have alſo ſhown the 4- 
mendments that have been lately made m diſpoſmg the 
Emes thereon plac d-5-— and- the. — <&Vantages AcCTEWING, 


thereby. emer 
In £E next place I have ex Libited 5 its general Uſe, ' 


and declared wherein the great benefit of this Noble 
Contrivance lies,, and the Unrverſal Uſefulneſs of the 


ſame. 


Laſily, 1 have a little Illuſtrated its Excellency im 
the Solution of ſome few Mathematick Problems, parti- 
cularly im Arithmetick, Geometry and Trigono- 
metry ; which indecd are the foundation of all the reſt, 

and ſufficient for the young To s light to the S, olutron 
of 
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And here you may obſerve from the aforecited Propo- "_ 


ſition of Faclid, that the greateſt Sine is that of go Deg. 
or_ 2. Quarter of a Circle : And therefore all Sines of” 
Arches greater than a Quadrant, are lefs than the Sine 
of go Deg. which is half the igecter, or that which 
(in all Proportions) we call Radius: 

The Yerſed Sine of an Arch is that part of the Dia- 
meter hetwixt the right Sic, andthe end'of that Arch 
ic is the Verſed Sine off, as in Fig. vx. EC is the YVerſed 
Size of the Arch C B, and ED the Ferſed Sine of _the 
Arch = - Ma . - __ 'Y - ”* _ Y 

From. hence 'tis alſo evident that the greateſt Verſed 
Sinc is that of 180. Deg. TE Hrs Vo A 

' Lines drawn'through a Circle are Secans. 

"A Seccnt is'A ftrait Line" drawn front the Center of 2 
Circle througlr'one'end of that Ardi (which' it is the Se- 
cant off ) till ie meet with the Tangent which 'bounds ir; 
as in Fig. 2. El in the Secant of the Arch BH. 

- Lines drawn without a Circle are 7angerts, - 

A Tangent is-x ſtrait Line,thar touches a Circle, and: 
is creed perpendiculat to x Diameter, drawn fromthe: 
Touch-point, being limited by rhe Secant which pafſerh? 
through the other end of the Arch, it is the Tangent off, 
23S in F7g. 2, the. ſtrait Line Hi is the Tangent of the 
© Es Cee qa, - 
. Hence *ris evidenp rhere can'be no Secant nor Tan; 
_ gent of 90 Degrees, for the Secant of go wy. 0b is pa-- 

rallel to'the Tangent Line, and” therefore if ivfinitely 
produced will never meet With it, ig 


The Half Tangent is only. the. Tangent of half the 
Arch as the Tangant- of *95 Dzgrecs iis mfinire, bur the 
Haif Tangent: of 90 Deg. is: the,” Tangent 'of 45 Deg. 
as in F7:.2. FE is, the Half Tangent of the' Arch BH, 
which is but half the: Angle B AH, for the Angle art the 

ah = LY p- Center: 


——— 


= 


Center is double'to:rhe Angle at the: Circumferencety * 
20 Prop. of the Third Book -of Zxclid.:. '* $2797r1 
CHA ; Ll. 'y | ) 32713 5 | F 


How the Sines of Chords, Natural. Sines, Tangents, 
Secants, ec. axe projetted, and. put on the Common 


» ft i « C A LIE. » 4 | M1 A 


| Icſt; 'with any diſtance deſcribe the Circle; ABCF 


 -* a. 7. > 


theſe Diviſions of the Arch 'to the ftrait Line A B, pla- 
_ Cing thereto the Numbers ro, 20, &c. as was ſet tothe 
Atch. The Line AB thus divided'is a*Line of: Choref, 
and may be transfer'd from rhe Paper to a Silver, Braſs, 
or Box-Scale. as. | 
Secondly, For the S7nes divide the arch B CO as be- 
fore, viz,. into, go cqual parts," yoring the 9 Grand Di- 
'viſions with Figures as in the laſt. From theſe points tm 
the arch B Cler fall perpendiculars to the Diamerer A ©, 
theſe ſhall divide the Semi-diametrer D C into a Line of 
right Sizes, which may from hence be transfer'd to any 
"Scale or Rule. £- | . 
* © Thirdly, For'the Verſed 'Sines, (which is only a dou- 
ble Scale of right Sines) ler fall perpendiculars(as before 
to diyide the Sines) from every degree in th2 whole Se- 
| - 4 mi-circle 


* mi-cirele A B C,theſe Perpendiculars will divide the Dia- 
meter A C into a Line of Verſed Sines, which arenum- 
bered according to the Figures under the Diameter, bur 
are ſeldom pur on any Scale, except requird. 

Fourthly, From C raiſe a Perpendicular to A C, and 
from the Center D- through each Diviſion of the Qua- 
drant draw Lines,. producing, them. till they meer the 
Line CE, which Lines ſhall divide the ſaid Line into 
Seale of Tangents, to which ſet rhe Fig. ro, 20, 30,&c. 
as =s were in the Arch. | 

Fifthly, If the Extents D ro, D 20, D 3o, &c. in the 
Tangent-Line :be transfer'd to, the: Line D B produc'd, 
they will divide it into a Line of Secants, which with 
the Numbers 19,, 20, 30, &c. may from the Scheme be 
put upon any Scale, and is. continues on the. line of 
Sines, for after the; Sine of go, , the Tangents begins. 
| _ Hence yow ſee that the Secanr of Nothing, is-the Ra- 
; dius or Semi-diameter of the Circle. 

Sixthly, If from A to each Diviſien of the Arch B C 
you draw Lines, they ſhall divide.the Radius B D into: 
a Line of half. Tangents, ro. which ſer the Numbers 10, 
20, 3O, &c. to-90.. Sometimes this Line is made to run: 
as far as 150 or. 160, Deg. which is of the ſame length 
with the whole Tangent of 75 or 80 Deg. and when 'tis 
ſo divided the Line B D muſt be produc'd as. it was for 
the Secant. For: the half Tangent of 10 Deg. is the 
whole Tangent of 5 Deg. ſo alſo the half Tangent of 
160 Degrees is the whole. Tangent of #0 Degrees. 

Seventhly, Draw the Line A F and divide the Arch. 
AF into 8 <qual parts, theſe transfer'd from the Arch to. 
- the ſtrair Line A F,as were rhe Chords, divides it invo a- 
| Lineof Rhumbs or Points : Its uſe is to lay of any Point 
| of the Compaſs, which ir doth much more readier than a 
Line of Chords, though that will ſerye when you have 
| uot this. | Laſtly, 


| , . Laftly, You may divide the Semi-diameter F D into 


100 equal parts, and ir will ſerve for a Line of Equal 
parts, to take Leagues or Miles from ; not but that ic 
- might be longer. or ſhorter for there is no neceſſity of its 
being juſt of ſuch a length. 

-- This Line is-of great uſe, becauſe from it all the other 
Lines might be divided, by ſuppoſing the Radius of the 
Circle to: contain any number of equal parts, as 1000, 
10000, &c. For then all the Chords, Sines, Tangents, 
Sc. will conſiſt of a certain number of thoſe parts. 


Mt... 
_ _—_ 
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CHAP. II. 
Of the Plain Scale. 


\ Sſume a Line whoſe length let be what you pleaſe;. 
ſuppoſe ab.On thisLine make a Parallelogram of any 
breadth at pleaſure as atcd, divide the oppolite ſides ab 
' and de cach into-'10 equal parts, as alfo. ad,. +c,. ſeting: 
thereto the Figures 1,2,3,&c. as you ſee in Fig.q4. This: 
done draw from the Points 1,2,3,&c..in the Line ad, the 
ſeveral Lines parallel to ab, then from the.Points 5, 1,2, 
3, &c. in the Line a6, to the Points 1, 2, 3, &c. in the 
Line dc ; draw the Diagonal Lines, 4.1, 1.2, 2.3, 3:44S&c. 
By which the Line a4 or. thoſe equal to it; are actually 
divided into 109. equal parts. The reaſon of which is: 
very clear from the 47h. of the 67h. of Eaclid, for by that 
propoſition 'twil hold as bc : Fe : : xc : he, and therefore 
if Le is 2 of &c (which by conſtruction ir is) then ſhall: 
he be = of ic thatis = of ,- (or ,.;) of ac or.a6.. 
If the Sides ab, dc, as alſo their Yarallels 1, 2, 3, &c.. 
be produced, and the diſtances «#4, dc, repeated thereon, 


J, 25- 


x, 2, 3, or more” Lines, as the lengths of the Rule on | 
which you pur them will permit, you have finiſhed the 
ſaid Diagonal Scale ; the deſign of which is to ſupply 
theuſe of a Scale of equal parrs, but with greater exact- 
neſs than any of thoſe kind of Scales can pretend to,for 
from it may be taken any Number under 1000 exactly. 


— C 


CHAP. IV. 


Of the conſtrultion of the Lines of Artificial Numbers, 
Sines and Tangents. 


- 


Eſides the Lines before deſcribed there are another 
fort, which is generally put on Scales and Rules, 
called Artificial Annes, Sizes and 7 angents, the riſe and 
conſtruction of which are from the Logarizhmes.For they 
are only the Logarithms of the Narural Numbers, Sines 

and 7angents Transfer'd to a Scale. | 
"The Line of Numbers commonly. known by Name of 
Gwnter's Line, is a Line of Geometrical Proportion un- 
equally divided into 9 parts, beginning at 1 towards the 
left hand and running with 2, 3,-4, Sc. to ro, which is 
abour the middle cf the Line, where another Radius be- 
gins, and is*continued to 100 towards the right hand, 
it hath the Figures 10, 20, 30,' &c. ſet: thereto, and is 

divided juſt as was the firſt part of ir. | 

The Linz being thus divided is called a Line of:Num- 
bers of two Radiuses, and the way of Numbring on it 
thus, (for herein lyes the great Yiffteulry in the.wie of it;) 
Ir is (2s before was noted) divided ifto 18 unequal parts, 
the-firlf 9 ending about the middl2 of the: Scale, andthe 
other 9 ar the cad next the right hand; then _ of 
| tnele 


n | theſe Primes or firſt Grand Diviſions:are ſubgivided in-- 


1C ro 10 other parts according to the ſame reaſon call-d 
ly Tenths ;- and again each of thoſe Tenths are. ſubdivided 
t- into 10.other parts if the length ,of the Rule or Scale 
Dr will.permit.: . | 


The Figures 1,.2, 3, &c. by which the. Primes are, di- 
ſtinguiſhed,are all arbirrary points, and may each of them 
repreſent {o many entire Cntes, Tenns, Hundreds or Thou= 
ſands;or they may alſo repreſent ſo many 7 enth,Hlundredth, 
Fhouſandth, or Ten Thouſandth parts of an Unite. 

: _ If the firſt x. on, the Line.be raken:for x1, then 10 in 

I the middle of the Line is 10 as in courſe it falls,but.if the 

' firſt x be taken for 19, or 100, then the figure.io in the. 
middle of the Rule muſt be taken for 109 or 1000. 


r Now when the. firſt. x. or Prime repreſents 10. Unites,. 
S, each Fenth in that Prime will be x ; and each Centeſme 
d in thoſe Tenths (if there be any) will be one tenth. part 
y of an Unite. | 

es Again, let the firſt Prime reprefent 100, then the Fi-- 


gures 2,3,4:&c. will denote- 200,300,490,&c. and fo 10. 
of at the end will be xo000, and according to this ſuppoſi- 


4- tion x tenth in each Prime will be xo Unites, and in. 
'e thoſe tenths each Centeſme will be 1. 

iS For Decimal Fractions let 10 at the end of the Line; 
_ next the right hand, repreſent. x, rhen_ each. Prime to--. 
'l wards the left hand: will be x, and in thoſe Primes each. 


is , tenth.will be.ox, and in theſe tznths cach_ Centeſm will: 
be .oor part of an Unite. 
1- The Diviſions and way of Numbring on this Line being 
it thus explain'd,it will not(I preſume be difficult) ro find the: 
y, point upon theLine, where any Number givenis repreſented. 
S, .. ForExample: Suppoſe the Number 276 were propoſed, 
C for the arſt figure 2 I account 2. next the beginning of the: 
f Line.chat. is 2 next the left hand, for. the ſecond figure 7 . | 
& tel. 


ecl1 7 renths'nexr following, that is7 of the r6/grearDi- 
viitons betwixt-2 and 4, rhen from this poinr I count 6 
Centetms. So that from 2 to this poitit repreſents 276. 
-> Again, fuppoſe T would repreſeat'or find the Number 
408 on the Line, then for the firſt figure 4 take that 4 
on' the Line next the left 'hand;” and for-che* 6'in rhe ſe- 
cond place, I muſt nor take any*tenths, 'but for the 8 in 
the third place I count 8 Centeſms, and it 'gives that 
point which repreſents qo8.-- © R101 3001 
The greateſt Inconvenience of theſe 'Lines' is this, all 
Numbers above; or 4 places'cannot' preciſely be trepre- 
fented unleſs the Lines are very long. - | 
” As' for Decimal Fraftionsand'mixt Numbers, they are 
diſcovered after rhe ſame mariner fe _ —__ 
were : For ſuppoſe 2. 76 was required to'be repreſented, 
it will be found'ar the fame She} and by the fame Rule 
as the whole Number 2.76 was. -And therefore by whar 
hath been ſaid it-will be caſfic to find the point where an 
Numberis repreſented on the Line eſpecially if it be ſmall. | 
© Next for the Line of Artificial Sines,whjch are only the 
Logarithms of the Natural, and arc therefore transfer'd 
from a Table 'of Logarithms'ro' the Scale, wa begin'ro- 
ward the left hand, and arc numbered towards the right 
with the Figures r, 2, 3, &c. to 1e, which ſtands about 
the middle of the Line; and fignifiefingle Degrees, after 
theſe it runs on with 10, 20, 30, &c. to go, which ſtands 
at the end next the'riphr hand, theſe Diviſions are ſib- 
divided .into 10 equal. parts, and thoſe again into 10, 5 
or 2 parts, and ſomerimes nor at all, according as the 
length of the'Scale wilt permit. So'thar if berwixt x and 
in rhe firſt parritbe divided img tet parts, otic of theſe 
parts will reptcfent 6 Minutes, and 5f each of thefe Divi- 
ſions be again halv'd each parr willreprefenc'3 Min. Tf the 
grand Diviſion in the later part be divided into*ro equal 
parts, 


| WI 

rts, cach diviſion repreſents a degree, and. if theſe are 
halv'd cach diviſion will be 30 Minutes. . | 

Whar is ſaid of the Live of Sines, the fame. may be 
underſtood of the Line of Tangents, whoſe diviſions 
begin at 1, and run to 10 in the middle of the Line, 
and ſignifie only ſingle Degrees, after 10 at runs on 
with 2o, &c. to 45, which ſtands at the end of the 
Line; from 45 it runs back again to go where you be- 
gun, as the bare inſpection of theſe Lines on any Scale, 
will more fully declare. 

Theſe Lines are of moſt Excellent.uſe, for by them all 
Queſtions of Proportion may be folv'd, wherher Arth- 
metical or Geometrical. Bat their-principal buſineſs is the 
ſolution of Plain and Spherick Triangles, which they 
do with great ſpeed, 'and exact enough in many -Caſes, 
and therefore very neceſſary for proving your Arithme- 
tick and, Geomerrick Operations. 

The-method of working with them is thus : in all 
Proportions you have three terms given to find a fourth. - 
Seck our therefore the firſt rerm whatever . it. be, vzz. 
Number, Sine, or Tangent on its like Line, that is, af 
it be a Number look for it on the Line of Numbers, if 
it be a Sine, ſeck it on the Line of Sines, Sc. and in 
thar-point ſert' your Gompalles, then extend the other to 
the 24 or 34 term, that is, extend it to that which is of 

«the ſame name with the firſt, (for either the 24 or 34 

will be always like the firſt) the ſame extent laid from 
-the;other , term the ſame way will reach tg the fourth - 
rerm required. 

An Example will-make it plain : 

Suppgle this Proportion was to be wrought, as the 
| Sine of, 67 4. 39 .to the Numb. 64.So is Radzus or Sine 
| of 90, tothe 4/4 Number required. 

Set. one foot of your Compailes in the Line of Artifi- 
cial 


IO 


cial Sines on the Number 67 4. 30. and extend the other 
foot to 9o on that Line, the ſame extent will reach from 
64 on the Line of Numbers, to 70 on the faid Line, if 
apply'd the ſame way, which 70 is the 4/4 Number re- 
quired. After the fame manner may all orher Queſtions 
be wrought. - | | 


—_— ——_ _ = — — — 
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CHAP YT. 
Of the Seftor, and the Deſcription of the Lines 


thereon placed. 


Aving thus ſhown you how theſe Lines are original- 
ly divided, I ſhall now paſs to ſhow how they are 
plac'd on a Sector, or joynt:Rule, and then ſhall give a 
few "1A of their Excellent uſe as they are thus dif- 
ofed. 
: A Seffor, as 'tis Geometrically defined, is a Figure 
bounded by two ſtrait Lines, and .part of the Circum- 
ference of a Circle, as Fig. 5. | 

But by a Seor here ſpoken of, you are to underſtand 
an Inſtrument that opens upon a Center like a common 
Carpenter's Rule. The two pieces that moves upon the 
Center we call Legs, upon which are plac'd moſt of the 
Lines that are upon the Common Scales, bur are here 
uſed after a different manner than they are upon thoſe 
Scales. 

The principal Lines that are now generally put upon 
this Cone to be uſed Scorwile, are equal Parts, 
Chords, Sines, Tangehts, Secants and Polygors. 

The Line of equal parts,ca!led alſo rhe Line of Lines, 
is a Line divided into 100 cqual parts, and if the my 

0 


FF The Leg of the S-cor will permit, is again ſubdivided 
into Halves and Quarters, they are placed on each Leg - 
of the Sector on the ſame (idz, and are Numbered by x, 
-2, 3» &c. to 10. which is very near the end of each Leg, 
theſe Lines are (as in the Printed Plate of the Sedor here- 
unto annexed) noted with the Letter L. 

And here note, that this 1 may be taken for 10,or for 
I©O, 1000, L0000, &c. as occaſion requires, and then 2 
will ſignifie 20, 200, 2000, 20000, &c. and fo of the 
ret. 

The Line of Chords, is a Line divided after the uſual 
way of the Line of Chords, from a Circle whoſe Radius 
is ncarly the length of one of the Legs; this Line is pla- 
ced upon each Leg of the Sector, beginning ar the Cen- 
ter, and running towards the end thereof. It is number- 
ed with 10, 20, &c. to 6s, and to this Line on each 
Leg is ſet the Letter C. 

Note, this Line on ſome SeQtors run to go. degrees. 

The Line of Sines,is a Line of common natural Sines, 
ſuch as we have before defined, only 'tis divided from a 
Circle of the ſame Radius that the Line of Chords was; 
theſe are alſo plac'd upon each Leg of the Setor, and 
numbred with the Figures 10, zo; 3o, &c. to go, at the 
end of which on cach Leg in the Print annexed, is ſet 
the letter S. 

The Line of 7anzents,is a Line of common Tangents, 
divided from a Circle of the forementioned Radius, and 
is plac'd upon each Leg, and runs to 45. It has the 
Numbers 10, 20, &c: to 45 placed upon it, with the 
Letter T for Tangent. 

Beſide this, is another ſmall Line of Tangents,divided 
from a Ras of about 2 Inches, and is placed upon 
each Leg of the SeZtor, it begins at 45, which ſtands art 
the length of the Radzus from the Center, and runs to a- 

| C 2 bout 


bour 75 deg. or farther, ny Number 45. 50, &c. 
to 75. with the Letter # fet therero. The ule of this 
Line (as' hereafter ſhall be ſhown) is to. ſapply the de- 

fe& m the great Line.. | 

The Line of Secants, is only x Line of common Se- 
cants, divided from a Circle of about 2 Inches Radins, 
theſe are placed upon each Leg of the Seftor, beginning 
not at the Center but at 2 Inches diſtant therefrom, ans, 
runs 'to- 75 'deg. te theſe are fet the Ni:mbers ro. 20, 
Sc. to 75, with the Letter S at the end thereof for 
Secants; | 

Laſtly, for the Line of Polygons,, whoſe: ule is ro di- 
vide a Circle into 3, 4; 5; 6, 7, &c. equal parts, its divi- 
fs 1s founded 'on this Suppoſition, that cyery Circle is 
imagined to- be divided into 360 equal parts or dep. di- 
vide therefore: 360- by 3, 4, 5, 5, 7, &c. the Quotient 
gives the Number of Degrees and Minutes in each of 
thoſe parts : That is how many Degrees is the +, +, =, 5, 
or = part ef a' Circle. So thar if you aſſume any Line, 
and' hay thereon the Chord of r20, 90, 72, 60, &c. theſe 
Points ſhall give you the diviſions of a Circle into 3, 4, 
5,. 6, Gc. equal parts to-that Rains. This Line is put on 
each Leg of the Seer; and begins abour 3. Inches from 
the Center,” having the Fignres 12. r1,'10,. &c. to 4, 
which is at the end with the Letter. Þ for. Polyzors ſer. 
thereto. | 

Hence you ſte a Line of Chords will perform the fame 
thing, only the Points being hore diſtin, its more rea-- 
dily done, and a miſtake. nor {6 cafily committed, as on. 
the Chords. | vs 

Theſe be the principal Lines that are now put on a Sc- 
&or, ſo as to be uſed Setorwiſe, though generally there 
arc feyeral other Lines, as thoſe of Artificial Numbers, 
Lines and. Tangents, alſo. a:Foot divided into 12. _ 

an 


and another divided. into 100 equal parts, with ſcint 
others, plac'd on the vacant fpaces of the Seftor, which 
are to be uſed as upon plain Scales. 


CHAE- FL 
Of the General Uſe and Ground of the SeCtor. 


Aving thus deſcrib'd unto you the Lines commonly 
pur upon the Sector, I ſhall now come to ſhow the 

uſe of them Sectorwile. 
The Excellency of this Inſtrument above the common 


plain Scales or Rules is, that it may be made ar to all 


Scales and Radiuses; For by the Sector you may divide: 


a Line not exceeding its length when opened, into any 


Number of parts. Alſo from the Lines of Chords, Sines, 


Tangents, &c. placed on the Sector as afore-direted, 


you may have a Line of Chords, Sines, Tangents, &c. to- 


any Radius, Berwixt the breadth and length . of the Se- 


Ror when opened. By which contrivance a Seftor is made- 


almoſt an univerſal Inſtrument; 


As to the Invention and contriyance of this Inſtrument, . 


it no doubt arofe from a premeditate confideration of 


the 4:h Propoſition of the 67h of Fac/id, which demon-: 
ſtrares that ſimillar Triangles havecheir ſides proportional. 
For ler the Lines ab, ac, Fig. 6. repreſent che Legs of the 


Sector, and ad, ac, rwo equal Sections from the Center, 
then I ſay if the Points c and /, alſo 4 and'e be joyn'd, 


they will be parallel by the 2/ of the 6/4 of Euclid and if 


the Lines de, cb are parallel, the Triangles ade, acb, will 


be Equiangled by the Schol. of the 47h. Prop. of the: 


6th of Euclid, and therefore by. the ſaid. Propotirion, 


the- 


ne HaAUcs ar, ge, ano ac, av, ' DE DTODOTTIONAT. | 
| gd to ac, as we to ab. So that if ad be a hakft or a third 
of the ſide ac, then ſhail Ye be a half or a third of his 
Parallel ch. The like reaſon holdeth in all othcr SeQi- 
| ons : Whence you ſee that if ad be the Chord, Sine or 

Tangent of any number of degrees to the Radius ac, 
then ſhall 4 be the Chord, Sine or Tangent of the ſame 
number of degrees to the Radius ch. 

Now the Lines found out by the Seftor aze of two 
ſorrs, viz. Lateral or Parall:l. Lateral are ſuch as are 
found upon the ſides of the Sector as ad, ac in Fiz. 6. Pa- 
rallel are the Lines that run from one Leg of the Setor 
ro the other in equal diviſions from the Center, as de, cb 
in the ſaid Figure. 

And here note, That the Innermoſt of the Paralicels is 
the true divided Line, and therefore in uſing the Com- 
paſſes you muſt always ſet them upon the innermoſt 
Line both in Lateral and Parallel Entrance. | 

And further note, that the Lines are plac'd (upon Se- 
ors now made) after a different way to what they were 
formerly, for inſtead of puting the ſame Lines ar equal 
diſtances, from the inward edg, they now put them at 
' unequal diſtances, as by inſpection of the Print hereunto 
' annex'd you may ſee; whereupon one Leg, the 
| Line of Chords is innermoſt , but upon the other 
| the Line of Tangents is innermoſt. Thar is, the 
inncrmolt line of Chords and Tangents are equally di- 
ſtant from the inward edg, and ſo are the outermoſt line 
of Chords and Tangents. The benefit of che Contrivance 
is this, when fun, a9 ſer the Seftor to a Radius for 
the Chords, it ſerves allo for the Sines and Tangents 
without ſtirring it. For the Parallel berwixt £0 and 60 
'of rhe Chords, 9o and go of the Sines ; allo 45 and 45 
of the Tangent are all equal, and this is the reaton rc 

they 


they now make the Chords run but to 60 deg. upon the 
leg of the Sector. Whereas they us'd to run ro 9o. But 
practice and Experience has found our the inconyeni= 
Ence. 

This being premiſed,I ſhall now proceed ro ſhow you 
the uſes of che ſeveral lines. And firſt, 


CHAT. Vi 


PROB. I. 


Of the Line of Lines, or equal Parts. 
To divide any Line into any Number of equal Parts. 


| you would divide any Line into the fame Number 
of equal parts as the leg of the Sector is: Take the 
length of the line berwixt your Compeſles, and ſer it 0- 
ver as a parallel betwixt 10 and 19 (which you may call 
100 and 100, as before was hinted ) then ſhall the pa- 
rallel diſtances betwixt eyery point on each leg divide 
the given Line into the ſame cqual parts : As if you 
would mark out 6 ( or 60 ) of thoſe parts, the parallel 
diſtance betwixt 6 and 6 mark'd out upon the given 
Line, is 6 ( or 60) of the ſaid parts. If you would mark. 
out 7.3 ( or 73) parts, then count 3 of the next great 
Diviſions from 7, and in that point take the parallel di- 
ſtance berwixt each, and it gives you 7.3 ( or 73) parts 
of the propoſed Line; and 1o of the reſt. 

I you would divide a Line into any odd number of 
equal parts, as ſuppoſe I would divide the Line ab, Fig. 


7. into 37 equal parts, Take the Line ab betwixt your 
Compalics, and make it a parallel berwixt 37 and 37 on 
the legs of the Sector, then the diſtance berwixr 36 and 


36 


| *36 ( the Sector remaining at this angle ) is 36 of them. 
Alſo the paralicl diſtance berwixt 35 and 35, 34 and 34, 
33 and 33,are 35.34 and 33 of ſuch parts that the whole 
contains 37 oft, and may be cut oft as you ſce in #7- 
THre 7. | 

In like manner may any other Line be divided into 
any Numb-r of equal parts : Bur if the length of the 
line be ſuch that it cannot be applied berwixt the parts 
deſired, then take bur half, or a quarter of the ſaid Line. 
So ſhall 2 ( or 4 ) of thoſe Diviſions, be but one ſuch part 
-or diviſion of the whole Line. 


—_ "II 
— — 


FR" 


PROB. NM. 
To Increaſe or Diminiſh a Lime m a g7ven Proportion. 


ppoſe 'a Line 'was 'given to be increaſed'inTuch pro- 
i por.ton- as '5 'to 7, "that is thus, 'If 'the Line 'given 
+ *<bnrains 5 parts, I require another Line-that ſhall have 
| 4n tit 7-of thoſe parts : Take the given 'Line berwixt 
your Compaſtes, and open the 'SeEtor trill that Extent 
ye becwixt 5 and 5 'on* the Line of Lines, then if you 
take the parallel diſtance 'berwixt 7 and 7, it will give 
you 'the Line 'required. | | 
Tf-it were tobe diminiſhed-: Suppoſe as '7 to 5, then 
make the piven'Line*a'paralle] betwixt 7 and 7, andthe 
parallel Excent betwixt's and 515 the Line required. 


is 


PROP'B. 


PRO B. 1II. 


Two Lines gzven to find a third mm continual proportun, 
bath mcreaſmg and dimmiſhing. 


d / it be increaſing, take the two Lines given, and ſet; 
them upon each Leg on the Line of Lines from the 
Center, and mark the points where both of them fall-; 
then take the longeſt line betwixt your Compaſles, and 
apply that Extent parallel wiſe in the Terms of the ſhor- 
teſt, the Sector remaining at this angle, the parallel di- 
ftance b:twixt the Terms of the longeſt being taken;and 
apply'd to the leg of the Sector from the Center, will 
give you the length of the third Proportional required. 

If it be Diminiſhing, then inſtead of making the lon- 
geſt of the two given Lines a parallel betwixt the Terms 
of the ſhorteſt, make the ſhorteſt of the two given Lines 
a parallel in the Terms of the longeſt, then the parallel 
diſtance betwixt the Terms of the ſhorteſt beingapply'd 
ro the leg from the Center,will give the 3d. Proportional 
' required. Let the Lines given be-ab18, acz4, then'is 
cc32 the qth. Proportional increafing, as in Fig." 8.7” » 


PROB. IV. 
Three Lines or Numbers given to find F fourth Propor- 


tonal, both Increaſms and Dimmihing. 


His Problem is almoſt the ſame with the laft, and 

1s therefore to be ſoly'd after the like manner : As 

firſt, If you would find it Increaſing, fer the rwo ſhorteſt 
: D _ Lines 


(189) 
Lines on the Line of equal parts on'each leg of the Se- 
or, then open the Sector till the third or' longeſt Line 
will come betwixt the Terms of the ſhorteſt : ' The SeQor- 
thus ſtanding, take the parallel Diſtance betwixt the 
Terms of the longeſt, and apply that Extent to the ſide 
of the Sector ; it will give you the length of the 4th. 
ptoportional Increaſing. | | 
- If it be Diminiſhing, lay the two longeſt Lines on the 
legs of the Setor from the Center, and make the ſhor- 
teſt of the 3 given Lines a parallel in the Terms of the 
longeſt; then the parallel berwixt the Terms of the 
ſhorteſt raken and apply'd as before, is the 4th. Pro- 


i portional required, and is Decreaſing or Diminiſhing. An 


Example would be needleſs. 


> ———— — 


PRUM- VF. 
To find the Propotion that is betwixt any two grven Lines- 


' [ 'Ake the greater of the two given Lines, and make 
it a paralle] betwixt xo and 10 at the end of 


the Setor, then take the leſſer line and carry it parallel 
ro the greater, till it reſts in like points on each leg ; 
ſo the number of Points where it reſts, is the proportion 


to 100. 
Thus in Fig.g. you will find the Line aa in proportion 


to 4b as 7 to 10, 


OO CI 


PROB. YL 
The length of one Line being givan, to find what length 


any other Line 1s im ſuch parts. 


ppoſe the Line aa in Fig.g. was 44, and I would 


know what the Line 44 1s, make the Line aa a Pa- 
rallel 


—— 


| 
| 
| 


rallel in 44, then take the Line #4,and carry it along Pa- 
rallel to aa till it reſts in like Points, ſo the number ic 
reſts in which is about 3o, is the length of the Line 445 
in ſuch parts as aa did contain 44. 

This Problem may be very uſeful ſometimes, as in 
Caſe the Draught or Ground-plot of any place be taken 
and no Scale to it, then if the length of any one Line or 
ſide in the Draught be known, the length of all the reſt 
is caſily found by this arrifice. 


— 
——— 


PROM TIL 


A right Line any how divided being given, to find how 
to divide any other Line of different length into the 
lthe parts. 


ET ch in Fg. 10. be the Line given, which is un- 
equally divided in the Points ef g. And ler hb be 
the other Line required to be divided into ſuch parts as 
was the former; Lay the Line ch from the Center on both 
Legs of the Sector, and in the Points where this Line 
reaches apply the ſhorteſt Line Parallel-wiſe, that is open 
the Sector till the ſhortelt Line may be apply'd betwixt 
the terms of the longeſt, this done lay the Diviſions of 
the line ch, viz. ce,ch, cg, on both legs of the Sector from 
the Center, then the Parallel extent of theſe Divifions, 
Viz. ee, ff, gg, being taken and applicd to the line bb will 
will divide it into the like parts as was the line ch. 


D. 2 CHAP: 


CHAP I, 


Of the General Uſe of. the Line of Chords,, Sines,. 
 Tangents. and Secants.. 


{244 diſpoſing and placing theſe lines as afore dircs 
ed. on this Inſtrument we have Scalcs to ſeveral: 
Raduis's, as: I have already hinted, thar is having a 
length or. Radius. given (not. exceeding the length of. 
the Sector when opened) we can by the Sector find the: 
Chord, Stine, &c. thereto. For. which property this In- 
{ſkrument is many times of great uſe. 

For Example,Suppoſe I would- have the:Chord,Sine; or 
Tangent of 10 deg. to a Radius of 3. Inches. I-take this. 
3 Inches and make it a Parallel betwixt 60 and 60 on- 
the line of Chords, then as I: told you beforo the ſame: 
extent will reach from 45 to 45 on: the line of Tangents :: 
Alſo on. the other ſide of the Sector the ſame diſtance of. 

Inches will reach from go and go in the line. of. Sines,. 

o thar. if the lines of Chords, be ſer to any Radius the- 
lines of Tangents: and' Sines are alſo ſer to the ſame.;. 
Now the Sector being thus ſer, if you take on the ſaid. 
line, the Parallel diſtance betwixt. 40 and 40 it will give 
you the Chord of 4o degrees :. Allo if you: take the. Pa-: 
rallel diſtance on the line of Sines between 49. and: 4o,, 
it will give you the Sine-of 40 degrees. Laſtly, if you, 
take the Parallel extent on the line of Tangents, betwixt 
40 and 4o, it will give you rhe Tangent of 40 degrees, 
and all to the ſame Radius. 

If the Chord or Tangent of 7o degrees had been re- 
Euir'd, then for the Chord. you muſt take the Parallel 

diſtance 


diſtance of half the Arch propoſed, that is the Chord 
of 35 deg. and repeat that diilance twice on the Arch 
you. lay. it down on, and you have the Chord of 70 
deg. and for finding the Tangent of 70 deg. to this'Ra- 
dius, you muſt make ule of rhe ſmall line of Tangents, 
for the great one running but ta 45 deg. we cannot take 
the Parallel of 70 deg. on that ;. | therefore rake the a- 
foreſaid. Radius of 3 Inches and make it a Parallel be-- 


twixt 45 and 45 on this ſmall line of Tangents, then the 
| Parallel Extent of 70 deg. on the faid line, is the Tan-- 


gent of 70 deg. to 3, Inches, Ragius. 

If you, would have the.Secant of any Arch, then take 
the given Radius and make it a Parallel betwixt the be-- 
ginning of the line, of Secants, that is. o and o, fo the 
Parallel diſtance betwixt 40. and: 40,. or 70 and 70 on: 
the ſaid Secant line, will give you. the Secant of 4o or. 
70 degrees to the Radius of three Inches. 

Afﬀeer this manner. may the Chord, Sine or Tangent, 
of any Arch be found, provided. the Radius, can be 
made a Parallel bgtwixt 60,and! 60 on the Line of 
Chords, or betwixt the ſmall Tangent of 45, or Secant 
of o deg. Bur if the Radius be ſo large that. it cannot 
be made a Parallel betrwixt 45 and 45 on the ſmall Tan- 
gents, then no Tangent of any Arch above 45 degrees 
cannot be found; Nor the Secant of noArchart all to ſuch 
a Radius, becauſe all Secants exceed the Radius, or Se-- 
mi-diameter of rhe Circle. ED | 

If the converſe of any of theſe things be requir'd, that 
1s, If I require the Radius, ro which a given Line is the 
Chord, Sine, Tangent or Secant of any Arch, fuppoſe of 
40 deg. then 'tis but making that Line (if it be a Chord) 
a Parallel on the Line of Chords betwixt 40 and 4o, ſo- 
will the Sector ſtand at the Radims ; Thar is the Parallel 
Extent betwixt 60/and 60 on the ſaid Chord-line is the 


Rad 11s.: And 


. 


And ſo if it be a Sine, Tangent or Secant, 'tis bur 
making ir a Parallel betwixt the Sine, Tangent, or Secant 
of 40 dew. according as 'tis given, then will the diſtance 
of 90 and go on the Sines, if it be a Tangent, the Ex- 
rent of 45 and 45 on the Tangents : And if it be a Se. 
cant, the Extent or diſtance between o and o on the ſaid 
Line of Secants, will be the Radius. 

Hence you ſee 'tis very caly to find the Chord, Size 
. of Tangent to any Radius, which is the great Benefit and 
Advantage we receive from this ingenious Contrivance, 
and of great ule it is, not only in delineating and pro- 
jeQing on Paper, but even on the Ground, in laying 
out any Parcel in any form or ſhape ; for by a'Seor 
| of two or three Foot long when opened, we can furniſh 
our ſelves with Scales big or lictle enough for any pur- 
poſe or Deſign whatſoever. 


—__— 
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CHAP. IX. 


Of ſome particular Uſes of the Circular Lines, viz 
_ Chords, Smes, &C. 


PROM 1.” 
An Angle being given, to find the Number of Degrees it 


COUtarns. 


CV epoſe I would find the Quantity of the Angle a in 
Fig. 11. Take any diſtance, bur fo ſhort that ic may 
cut both ſides of rhe Angle, with this diſtance on-the 
Angular point a deſcribe the Arch &c, and: make that 
diſtance a Parallel betwixr the Chord of 60 and 60, then 


take the diſtance /c and carry it Parallel on the Line of 
Chords 


(23) 


Chords till it reſts in like Points, ſo the place where it: 
ſtayeth gives the Quantity of the Angle deſired, which in 


our Example is about ; 5 dep. 
But if the diſtance #c 

made a Parallel onthe Line of Chords, as'it will when 

the Angle is above 60 degrees. Then take bur half the 


Arch, and make ir a Parallel Chord as afore-directed, . 


and the Points where it ſtays will give you half the An- 
. gle, which doubled gives the whole. 


a OY _T_ _— 
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PROMKAH 


To divide the C ercumference a Circle into any Num-- 
' ber of Equal Parts. 


Ivide: 360 the Number of Degrees in every Circle, 

by the Number of Parts required, the Quotient: 

iveth the Number of Degrees, of which if you take. 
the- Chord off 'ewill divide the Circumference. 

For Example, if I would divide a Circle into 5 equal 
parts, Idivide 360 by 5, the Quoie iS 72 deg. If there-- 
fore I take the Radius of the Cir 
make it a'parallel betwixt 60 and 60 on the Line of 
Chords, and then (becauſe I cannot take.the Chord of 
72 deg. the + part of the Circle) take the. Chord of 36: 
deg. and repeat it twice on the Arch it will give the = part 
of the Circle which was the thing ales, | 

But this Prob/em is more readier perform'd by. the: 
Polygon Line which is for this very purpoſe. The man- 
ner of doing it is thus; Take the Radius' of the Circle: 
you would ſo divide, and make it a parallel berwixt 6. 
and 6 on the Polygon Line (for the Radius or Semi-dia- 
meter .always divides the Circumference of the Circle 


—— 


into- 


is ſo long that it cannot be. 


cle I would ſo divide,and' 


rem ee ern nar  eneredon— > pe 


into 6 equal parts) then if you OM che-Paralle! diſtance 
berwi xt 4 and 4 on the Po/ygox-line, it will divide the 
Cieke into 4 cqual'parts ; if betwixt 5-and 5; it will cut 
itnto.5 cqul.parts,: So alſo-if you take the Parallel di- 
ſtances berwixt 6 and 6, 7 and 7, 8 and 8,' 9 and 9, and 
lo to 12, you may divide the Circle into H.7, 9 IO. 
LL, Or Iz oa! parts. 


PRO B. IL 


The Radms, or the right Sme;;of an Arch (by which 
Radus may be hand) betng $/Vens zo find he Verſes d 
Sme of any Arch. 


Oppo ab Fig. 12, were the Radius, and it were re- 
quired to find. the Verſed Sine of 50 deg., make the 
Linc or a Parallel betwixt' the Sines of 9o and 9go,. then 
becauſe the Arch is under 9go .degrecs, take the Sine 
Complement, thar is take the Parallcl betwixt 4o.and 40 


on the Line of Sines, and with that diſtance ſet one foor 


in,a, and cut from the Line ab the Segment cb, which is 
the Vericd Sinc of 50 deg. to that Radius.” 

If 2c be the giyen Sine of 49, deg. and it be required 
to find the Veried Sine of 50 deg. I take” the'Line' ac 
and make it a Parallel betwijxt the Sine of {40 and 40, 
then taking the Parallel diſtance of 9p, it gives me the 
Line ab for the Radius.” From” which if\1 take the 'Sine 
of 40 deg. the, Complement: of the Arch whoſe Verled 
Sine is, ſought, it will leayc me the Vericd: Sine of 50 
degrees. 

Bur if the Arch whoſe Verſed Sinc'is. required be more 
than a Quadr.the Verſed Sine will alſo be greacee than a 


- Qradraat, 
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Quadrant, and that by ſo much as is the right Sine of 
the Exceſs of that Arch above go. 

And therefore when ever the Verſed Sine of an Arch 
_ exceeding go degrees, is required, ſuppoſe it were of 
120 degrees, 'tis but taking the right Sine of the Exceſs 
above go degrees, viz. 30. and adding to Radius, ſo is 
the ſumm of Radius and this Sine of 3o degrees the 
Verſed Sine required. 


PROB. IV, 


How by the Line of Pines to deſcribe an Elipfis to any 
| '. length and breadth grven. \ 


Uppoſe it were required to deſcribe an Elipſis, whoſe 
-lengrh ſhould bead and breadth cg. Fig: 13. 
Ser. theſe rwo Lines at right Angles, and ſo as they 
may biſect each other in © ; then take half of the long- 
eſt: Line, and make it a Parallel betwixt the Sine of go, 
the Sector thus ſer, take the parallel Sine of ro, 20, 
30, Fc. to. go deg. and lay from © both ways to- 
ward + and a, ſo have you ſeyeral Points in the Line ab, 
through which if you draw Lines Parallel to cd, and-lay 
thereon from the faid Points the Sine of 80. 70, 60. 50, 
Sc. to ro degrees, nyon the reſpeCtive Parallels, they 
will give you ſeveral Points, through which if a Line be 
drawn with an even hand, it will form an Elipfis. 

By this Artifice may the Octhographick or. Analem- 
ma*1ck Projection of the Sphere be delineated with great 
eaſe and exaCtneſs, the Circles which are beheld oblique- 
ly being in that Projection all Elipſes. 
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PROB. V. 
To open tbe Sebtor to any g2ven Angle. 


P= is one: thing to. open the Seftor to an Angle, and 
another thing to open the Lines. on the Sectar to the: 
fame Angle. 

Suppole I would open the Line of Chords on the Se- 
Ctor to an Angle of 38 Deg. I take 38 from the Center 
laterally, and make chat a parallel berwixt 60 and 60 on 
the line of Chords, ſo. is the line of Chords ſet to an 
Angle of 38 deg. and not only the line of Chords, bur 
alſo the Line of Ltnes, Line of Sines, and Line of Tan- 
gents, becauſe they are all Equidiſtant from the inward 
edges,,of the Sector, If you wauld open. the two in+ 
ward Lines, ſuppoſe Chords and Tangents, or Sines and. 
|| Lines,;'tis done after ſame manner, that is, by taking 
|; the. lateral Chord of the Ang'e you would open the Se+ 

' Cox tg, and making it parailel betwixt 45 and 60 on: 
one ſide the Sear, os clfe berwixt, 90 and 10 on the: 
other. ſide,. ſo. $ the innermoſt Line of Sines and Lines: 
on the: athex de ſer to' the Angle required. x 

' Aﬀer the ſame manner may the outermoſt Lines be: 
ſer to any given Angle; 

:. But ſuppoſe you would apen the very edges: of the 
Sector to any given Angle, then haying put. the Scor 
cloſe ; Take the parallel Exrent betwixt the innermoſt 
ine of Chords and Taygents, and apply rhat Extent la- 
terally on the line of Chords from the Center, and it 
thews you. what Angle thoſe lines make when the Sector 
is. ſhut, in the printed Plate of the Sector hereunto an- 
acxed, thoſe lines make an Angle of 5 deg. —_— 

| there-- 


therefore yon would open the Edges of the Sector to an 
angle of 40 Deg. I take from the Scale of Chords the la- 
teral Chord of 45 deg. and apply that Extent parallelwiſe 
berwixt 60 on the innermoſt line of Chords, and 45 on 
the innermoſt line of Tangents, and it fers the Edges of 
the Sector to an Angle of 40 deg. for thoſe lines are fer 
to an Angle of 45 deg. Now the Edges of the Sector 
making an Angle leſs by 5 Deg. than thoſe lines do, 
muſt therefore by conſequence be ſet to an Angle of 40 
Degrees. h - 


If you would open the Line of Lines to a right 


Angle, take the whole line of 10 parts, and make it a pa» 
rallel berwixt 8 and 6 of the ſame. The line of. Sines 
may be opened to a right Angle, if the Sine of 45 deg. 
bz applied over in the Sines of zo deg. And here note, 
that having opened the Line of lines to a right Angle, 
the line of Chords, Sines and 'Tangents are opened to 
the ſame. 
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PROB. VI. 


The Sector being opened to fund the Wuantity of the 
Angle it 15 opened to. 


RP Sector being opened, take the parallel diſtance 
berwixt 60 and 60 on the Chords, and apply that 
Extent laterally from the Centet on the Chords, the num- 
ber of Degrees it reaches to is the Angle theſe Lines are 
opened to.Or the parallel extent betwixt 60 on theChords, 
and 45 on the Tangents fo applied, ſhows you the An- 
gle they are opened to, and if they are the two inner- 
moſt Lines, then is the edges opened to an Angle leſs 
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by 5 deg. than thoſe Lines are. It the Lines be at the 
{ame diſtance as in our Print. 

This Problem is excceding uſeful, for by it the Bevel 
of all 'kind of Roofs may be readily. found. .. Alſo the 
Ground-plot of any :old Edifice or Structure may be 
much eaſier and better taken than with any other Inſtru- 
ment whatſoever: Likewiſe the Quantity of Inclination 
and Reclination of all Plains, which is of great uſe in 
Dyaling, as alſo the Angles of any kind of Fortificari- 
ons, whether Regular or Irrcguiar, may moſt eaſily 
and ſpeedily be taken by this Inſtrument. In order for 
drawing the Ground-plot or Protfile of any kind of 
Works, which thing is of great ule at this time of day. 
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PROB. VI. 


Upon a right Line and from a Point given m tt, to lay 
off any Angle propoſed. 


_ 


| Bra the Line given be ab, and ler it be required to. 


lay off an Angle containing 40 degrees from the 
rom point a. Upon the point a deſcribe with any di- 
ance an Arch cuting the ſaid Line in 5. Fig. 14. this 
diſtance make a parallel betwixt the Chord of 60, then 
if you take the parallel berwixt 4o and 4o on the ſaid 
Lines, and lay the extent from 4 on the Arch to c draw- 
ing from the point a through c the line ac, and it will 
form the Angle requir'd. | 


PROB. 
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P R O B. : VIII. 


To Cut a Line in Extream aizd Mean Proportion : That 
1, to divide a Line to ſach parts that the whole 


| Line ſhall be to the greater of the [0 Segments, at 


the greater, to the leſſer. 


| Big ab Fig.15. be the Line to be divided, I rake the 
ſaid Line ab, and make it a parallel berwixt .the 
Chords of 60, to which Radius I find the Chord of 36 
degrees, that is, the Sector being ar this Angle, I rake 


the parallel Chord of 36 degrees, and that extent being. 


laid from a to c gives the greater Segment, and confe- 
quently cuts off the leſſer Segment c4. For "twill hold 


aS ab: ac: : ac: ch. 


The praQice of this Problem is demonſtrated- in the 


= 


gth. Prop. of the 13h. Book of Euclid. 


CHAP. 'X. 


Trigonometry, Or the uſe of the Natural and Arti-- 


ficral Lines on the SeCtor, wm the Solution of the 
Caſes of Plam right Angled Triangles. Fs | 


DefinTF'rigonometry is a Science that teacheth how' to 
Meaſure the Sides and Angles of all kinds 
of Triangles. | | 


CASE 
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S AE 3. 


|! Z7ypotenuſe be 496, and Angle b 38 d.' 40m. given to find 


the Legs. 


Geometrically, Firſt draw a Line, as in Fig. 16. aſſume 
therein the Point 4, on which as a Center with 60 deg. 
from the Chords, deſcribe the Arch c4, ſeting thereon, 
from e to 4,38 4.40 m. From 5 through 4draw a Line at 
pleaſure on which ſer from 4to c. 496 raken laterally from 
the Line of Lincs, from «c let fall the Perpendicular ca 


|. and the Triangle is compleated, 
Note, The, given Lincs and Arches are drawn Black, 


- the required prick'r, 

"Tf you take the Line ca betwixt your Compaſſes, and 
ſetting one foot in the Center of the Line of Lines, and 
pitth the other on the ſaid Line, it will give you 310 
for the length of that ſide. x: | 

. So alſo if you take the Line 4a and apply it after the 
ſame manner, it will give you 388. for the length of this 
Line. WE | | 
- And here Note, If this lateral diſtance of 496 be too 


| | big, or too little, ir may be remedied, by opening the 
If Seqor to ſuch a diſtance till the Parallel Extent betwixt 


496 and 496 on the ſaid Lines be of ſuch a length as 
you would have it, then keeping the Sector at this An- 
gle, take the Lines 6a, ca, and apply them Parallelwiſe, 
till they reſt in like Points, ſo ſhall theſe Points where 
they reſt give the length of the Lines 4a, ca, as: before. 


 Duftrumentally. [That is, by the; Artificial Liges of 


. Numbers, Sines, and Tangents. 

If you make the Hypotenuſe Radius, the other two 
ſides will be Sines of their oppoſite Angles. By Chep.l. 
EZ AD ll 
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And then ir will hold. as Radius, to the Hypotenuſs,. 
fo is the Sine: of the Angle 4,to-the ſide ca. And therefore 
extend: your Compaſlles from the Sine of go deg. to the - 


Sine of 38 deg.4o m. The ſame extent will reach on the 
Line of Numbers from 496 to 310 (being laid the. ſame 
way) the length of the Line ca. _ 
For the ſide 4a extend your Compaſſes from Radius 
vo the Sine 51 4.20 m. The {ame extent will reach. on the 
Line of Numbers from 496 to 388 the lengrh of the. 
ſide inquired. | 
08 oy 19. 
By this. Caſe we find the difference of Latitude and 
Departure in Navigation, when the Courſe and Diſtance 
fayled are given.. Alſo by it may be found the Horizon- 
tal Line, or Perpendicular height of any Mountain : Ha- 
ving firſt meaſured the aſſent, and taken the: Angle that 
its riſe makes with the Horizontal Line, which may be: 
eaſily done by faſtening ane leg of the, SeQtor to a 
Watlking-ſtaft {er perpendicular inthe Ground, and Ele- 
yvating the other leg, til by ir you ſee: the foot of the: 
bill if. you ſtand ar top, or. tap of the hill-if you ſtand 
at the: foot, ſo.is the Setor fer. to the Angle that the: 
aſſent makes with the perpendicular, or Horizontal Line,, 
according as'you take it cither from-top or. foor”of, the: 
ill. : 
CAIK i 
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B.ſc ba 388, and Angle b 38 d. 40m. to find the Hyper, | 


tenuſe, and Perpendicular, 

Geom. Draw a Line at pleafure, as in Fig. 17.. om 
which ſet from a to 4 388 taken. from the Line of Lines;. 
from a ered a perpendicular, and on the point þ as at 
Centex, deſcribe with 60 deg. from the Chords-the Arch: 
de ſeting thereon 33 /. 4o m. from e to: d. through: 


which draw the Line 47 cill it meet the perpendicular: 
IE: 


in.c ſo is the Triangle compleated.. 
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'f Tf now the Lines /c, ca, be taken and' ſeperately mea- 
{ Tur'd upon the ſame Scale-/a was taken from, it will 
give you 496 for the Hyporenuſe,and 310' for the Per- 


|! pendicular required. 


Tyſtrim. Making Hypotenuſe Radius as in the laſt, 
the ſides ba, ca, will be Sincs of their oppoſite Angles. 
As by Chap. r. | 
" $0 that it will hold as the Sine of the Angle c, to the 
Baſe 4a; ſo is the Sine of the Angle 4, to the perpendi- 
cular ca. Or ſo is Radius or Sine of go 4. To the Hypo- 
renuſe bc. Extend the Compaſles therefore from 51 4. 
20 mn. (the Complement of 38 4.40 ».to go deg.) on the 
Line of Sines,to 38 4. 40 m. on the ſaid Line. The ſame 
Extent will reach on the Line of Numbers from 388 to 
310 the length of the perpendicular required. 

"Again, if you extend the Compaſſes from 51 /. 20 m. 
on the Line of ,Sines to go deg. the fame extent will 
|] reach on the Line of Numbers the ſame way, from 388 
{1 to 496 the length of the Hypotenuſe required. 

8 C3 & 


Tis by this' Caſe that we find the difference of La- 
ritude and Diſtance fayled, when the Courſe and Depar- 
ture is given. © 

" Alfo when the diſtance of the Baſe of any. Object 
17} from the place where we ſtand ro obſerve its height, with 
'!! the Angle at-the Baſe are given, we make ufe of this 
| ſe co Calculate its height. | 
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If now the Lines #c, ca, be taken and ſeperately mea- 
ſur'd upon the ſame Scale - ba was taken from, it will 
give you 496 for the Hyporenuſe, and 310 for the Per- 


 pendicular required. 


Iyſtruam. Making Hypotenuſe Radius as in the laſt, 
the ſides ba, ca, will be Sincs of their oppoſite Angles. 
As by Chap. 1. 

So that it will hold as the Sine of the Angle c, ro the 
Baſe 4a; ſo is the Sine of the Angle 5, to the perpendi- 
cular ca. Or ſo is Radius or Sine of go 4. To the Hypo- 
renuſe bc. Extend the Compaſles therefore from 51 4. 
20 mn. (the Complement of 38 4.40 -.to go deg.) on the 
Line of Sines,to 38 4. 40 ». on the ſaid Line. The ſame 
Extent will reach on the Line of Numbers from 388 to 
310 the length of the perpendicular required. 

Again, if you extend the Compaſſes from 51 . 20 ». 
on the Line of ,Sines to go deg. the fame extent will 
reach on the Line of Numbers the ſame way, from 388 
to 496 the length of the Hypotenuſe required. 

CAM 


Tis by this Caſe that we find the difference of La- 
titude and Diſtance fayled, when rhe Courſe and Depar- 
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CASE 3 4 


Hypotenuſe be 496 and Baſe 388 given, to find the Pers 
pendicalar, and oblique Angles. FE: 19 


Geow. Firſt draw a Line, on which lay off 388 from 
$ to a taken from the Line of Lines : From a erect a 
Perpendicular producing ir, then take from the faid 
Line of Lines 496, and ſetting one foot in 5, pitch the. 
other in the Perpendicular at c; joyn the points &c, and 
you compleat the Triangle. | 

This done take the Line ca and meaſure it on the 
Scale, it will give 310 for the lengrth' of the ſaid Line. 
So alfo if on the point 5 you deſcribe with 60'deg. from 
the Chords the Arch ed, and then take the diſtance ed, - 
and meaſure it on the Scale of Chords it will give you- 

8 d. 40 mr. for the Angle 4, Which 38 d.-20:. taken 

for 90 Will leave 5 4. 20m. for the Angle e. | 

Inſtrum. If you make the Hypotenuſe Radius as be- 
fore, then the Baſe and __ icular will be Sines of 
cheir oppoſite Angles. And then it will hold as the 
Hyportenuſe #c is to the Radius or Sine of yo /. . So is 
the Baſe 4a, to the Sine of the Angle c. Extend the Com- 
p_ therefore from 496 to 388 on the Line of Num- 

s, the ſame Extent will reach from yo on the Line 
of Sines, to 51 d. 20 m. which is the meaſure of the An- 
gle c. which taken from go leaves 38 d. 4om. for the 
Angle 5. | 
" Having gotten both the oblique Augles the Perpendi- 
cular is found by Caſe the x/7. 


— 
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-. Tis by this Caſe we find the Courſe and diflerence of 
Latirnde, when the Diſtance fayled and Departure. are 
given. 


CASE £4 


Baſe ba 389, ard: Perpendicalar ca 310 given. To find the 
#1ypot d oblique A : , | 
{yporenuſe and oblique Angyjes Fro 1. 


' Geom... Draw a Line on which lay oft from Z to a 388, 
from a erect a Perpendicular, laying thereon from a to c 
310, ther. joyn 4c and the Triangle is compleated. 

From whence if you take the Hypotenuſe bc and ap- 
ly it to the Line cf Lines,” you ſhall have 496 for the 
length of it. And for the Angles, deſcribe the Arch of 
a Circle as in the laſt Caſe was direted, then the inter- 
cepted part de taken and apply'd to the Scale of Chords, 
will give you 38 4. 40m. tor the meaſure of the: Angle 
&. which 38 4. 40m. taken from go,will leave 51 d.20m#. 
as beforc for the Anglec. — 
Inſtrum. In this Caſe the Baſe muſt be made Radius, 
then by Chap. x. the Perpendicular will be the Tangent 
of the Angle oppoſite to it, and the Hypotenuſe the 
'Secant of the ſaid Angle. : | 

Which granting, it will then hold, as the Baſe /a, to 
Radius or Sine of 90 #. fo in the Perpendicular ca,. to 
.the. Tangent of t'.> Angle #. | | 

Exrend therefore the Compaſles from 388 to 310 on 
che Line of Numbers, the ſame Extent will reacia on the 
Line of Tangents, from 45 4. the Radius, to 38 4. 40m. 
the Meaſure of the Angie /. which taken from go, leaves 
the Angle c. Having 


is found by Caſe 2d. 


& # # 


"Tis by this caſe (having the difference of Latitude and 
Departure) we find the Courſe and Diſtance fayled.  * 
Alſo having the breadth of.a Moat, and height of a 
Tower, we can from hence find the length. of a Scaling- 

Ladder that ſhall reach from one ro the other. 


After the ſame manner may the oblique Caſes in Plain 
Triangles be ſolv'd ; and by the Artificial Lines may all 
the Proportions in both right. and oblique Spherical Tri-- 
angles, have their Solution, which thing is of great uſe, 
in that it ſo.inſtently proves our Arithmetick. Opera» 
tLOns. A 
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